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INTRODUCTION 

After  the  fluorescent  antibody  technique  was  first. introduced  into 
the  field  of  chemical  Irxnmology  in  1941  by  A.H.  Coons  [1  -  p]-  gradually 
its  application  was  tried  in  other  areas  and  in  this  the  evaluation  of  the 
nethod  in  actual  use  for  the  diagnosis  of  infection  has  been  emphasized. 
Such  natters  as  the  ^distribution-  of  :'  antigens  ;and  antibodies  in  the  struc¬ 
ture  sC  4-17]  j  their  analysis  [1&-2QJ.,  as  W6ll  as  the  rapid  diagnosis  of 
bacterial  smear  samples  L 21  -293  has  become  widespread. 

Today  many  classifications  of  fungi  and  revisions  cf  existing  ana¬ 
lytical  methods  have  occurred  and  results  of  serological  diagnostic 
methods  t5U“553  have  been  reported  which  are  superior  to  those  rosults 
obtained  by  the  procedures  of  Martin-Jones  [p43  and  Loder  Van  Sij  [553* 

% 

J  Using  the1' fluorescent  antibody  technique  as  a  serological*  procedure 
diagnosis  of  fungus  vds  tried.  Fundamental  and  clinical  trials  were  con¬ 
ducted  for  rapid  analysis  of  smear  samples  or  for  internal  structure  and 
although  the  results  have  been  reported  previously.  I  would  like  to  report 
and  discuss  with  you  members  the  experimental  methods  and  results  in  actual 
use. 

The  principle  of  the  fluorescent  antibody  technique  is  that  the 
specific  immune  serum  obtained  from  an  i~;.ur.o- chemical  reaction  reacts 
specifically  and  selectively  vith  an  antigen  due  to  a  label  previously 
placed  on  this  serum  and  therefore  at  this  point  only  a  specific  portion 
reacts.  Moreover,  under  specific  conditions  the  united  part  is  scrutiniz- 
able  and  were  thus  examined.  Under  these  circumstances  it  is  of  course 
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necessary  to  have  a  high  titer  for  the  specific  immune-serum.  Moreover  the 
label  must  be  given  in  such  a  manner  that  the  characteristic  is  not  destroy¬ 
ed. 


I.  THE  PREPARATION  0?  VARIOUS  TYPES  OF  SPECIFIC'  IMMUNE  SERUM  AND  OF 
FLUORESCENT  LABELLED  ANTIBODIES  FRGM  CANDIDA  GENUS 


In  the  preparation  of  specific  imuno  serum,  either  heated  antigen 
or  simply  heated  antigen  is  satisfactory.  Although  the  difference  between 
the  two  is  minimal  and  high  titers  for  the  serum  con  be  obtained,  neverthe¬ 
less  it  is  thought  that  the  former  is  slightly  superior  with  respect  to 
ill  effects  to  the  immune  animals. 

1.  Heated  Antigen  and  Method  of  Immunization 

The  antigens  used  for  immunization  were  the  standard  stock  cultures 
maintained  at  the  Piltz  Center  of  Juntendo  University  and  included:  Candida 
albicans.  ATCC.  10259,  C.  nseudotropicalis  KAGAO  7494,  C.  guilliormondii. 
NAGAO.  7555,  C.  Scottil.  IFQ.  0756.  C.  catenuluta.  IFO.  0720,  C.  krusoi. 
KAGAO.  7^92,  C.  parakrusei.  ATCC.  10264,  C.  stellatoldea  ATCC.  7549, 

C.  trooicalis,  ATCC.  7549,  . Saccharomyces  rosei,  IFO.  0423,  S.  bisoorus 
IFO.  0725,  Torulopsis  glablata.  IFO.  0005*  Each  standard  stock  culture  was 
grown  at  57^0  for  43  hours  in  Sab ouraud 1 s  agar  medium  with  yeast  added. 

Then  after  collecting  and  washing,  a  suspension  containing  20  -  50  mg/ml  of 
yeast  was  made,  heated  at  100°C  for  2.5  hours  andused  as  the  immunizing 
antigen. 

The  animals  used  for  immunization  were  domestic  rabbits  of  2. 5-5*0 
kg  body  weight.  Those  Candida  varieties  which  did  not  previously  cause 
agglutination  reaction  will  be  the  subject  matter. 

As  illustrated  in  Table  1,  in  theimmunizatior  procedure  the  heated 
antigen  suspension  was  normally  injectod  in  a  series  of  5  or  4  shots.  Then 
after  10  -  14  days  subsequent  to  the  final  injection,  blood  was  sampled 
from  all  and  according  to  the  calculated  agglutination  reaction,  the  titor 
was  determined.  That  is  to  say,  each  immunizing  antigen  was  used,  diluted 
and  mixed  with  the  immune  serum,  maintained  at  57°0  in  a  constant  tempera¬ 
ture  bath  for  two  hours,  then  after  storing  overnight  in  a  cold  room  the 
agglutination  titer  was  read. 

2.  Preparation  of  Specific  Immune  Serum 

The  immune  serum  obtained  from  each  species  of  Candida  mutually 
possessed  the  common  antigen  (factor)  and  did  not  demonstrate  specific 
characteristics  whatsoever.  Thus  there  was  a  necessity  to  eliminate  the 
common  factor.  A  1:10  dilution  of  Candida  antisera  having  an  agglutinat¬ 
ing  titer  above  1»1280  was  made,  and  in  the  proportion  of  1-5  mg  of 
specifically  chosen  adsorbing  heat  treated  yeast  in  1  ml  of  diluted  serum, 
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Table  1  Immunisation  Method 
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1)  Days  * 

2)  Heated  antigen 

3)  weight  of  domestic  rabbit  2.5  -  jJ.O  kg 

the  common  factor  Has  eliminated.  The  suspension  containing  adsorbing 
yeast  was  kept  at  37°C  -  52°C  in  a  constant  temperature  bath  for  two  hours 
and  maintained  overnight  in  a  cold  roan.  The  supernatant  was  separated  and 
according  to  the  agglutination  reaction  on  a  slide  the  serum  was  examined 
for  non-specific  agglutination  using  the  heat  treated  fungus  from  each 
species  or  live  yeast  as  antigens,  if  they  remained  they  vere  readsorbed; 
adsorption  normally  occurred  3-4  times  and  again  the  readsorption  was 
repeated  with  other  specified  Candida  species. 

For  example,  the  result  of  establishing  the  agglutination  titer  of 
the  antiserum  from  four  varieties  of  Candida  obtained  after  immunization 
(Candida  albicans.  C.  stellate! aea,  C.  ruilliornoscii.  Torulonsis  glablata) 
was  that  the  C.  albicans  group  exhibited  64C  -  12S0  fold  titer.  C.  rrj.1- 
liermondii  group  640  -  1260  fold,'  C.  stell  group  1230  fold,  T.  glablata 
group  640  -  1230  fold,  or  values  greater  than  given  tiers  obtained  for  each 
immune  serum.  These  sera  were  thermally  inactivated  (p6°C  for  pO  minutes) 
and  5?*  phenol  at  a  proportion  of  O.pjj  was  added.  The  1230  fold  sera  were 
diluted  10  fold  aid  the  slide  agglutination  reaction  was  performed  for  each 
species  of  Candida.  Toruloasis,  Saccarca?/ces  and  Crvotococcus.  The  C.  albi¬ 
cans.  C.  stell..  C,  guill.  and  T.  rlablata  antisera  have,  with  the  except 
tion  of  Cr.  r.eofcrmar.s.  strong  differences  toward  Candida.  Toruloasis  ana 
Saecaroayces;  but  demonstrated  an  agglutination  reaction.  In  contrast  the 
spontaneous  agglutination  with  physiological  saline  did  not  occur.  The 
foregoing  anti-Candida  sera  mutually  possessed  with  all  species  the  common 
factor  and  did  not  show  any  specificity.  How,  as  illustrated  in  Table  2, 

C.  troo.  &3  the  adsorbing  yeast,  adsorption  with  C.  albicans  antiserum  was 
performed  three  times;  however,  C.  stell.,  S.  pseudotrooicalis.T.  ylablata 


Table  2  Adsorption  Method 
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and  S.  bi3oorua  demonstrated  agglutination  to  a  slight  degree.  When  C. 
pseudotronicalia  was  used  and  adsorption  was  performed,  the  specific  im¬ 
mune  serum  with  respect  to  C.  albicans  was  obtained.  However,  despite 
thorough  adsorption,  there  were  antisera  which  could  not  be  partitioned  by 
adsorption. 

With  C.  ruill  antiserum  and  with  T.  pilablata  antiserum,  C.  albicans 
and  S.  oisporus  were  adsorbed  several  times;  then  with  each  C.  icrusei  was 
sufficiently  adsorbed  and  thus  the  objective  of  four  specific  immune  sera 
was  attained.  From  these  facts  whether  there  were  differences  in  the 
individual  immunized  rabbits,  the  difficulties  applied  to  the  elimination 
of  non  specific  factors  were  investigated.  Sven  with  three  and  four  repeat¬ 
ed  adsorptions,  no  adsorption  occurred.  There  are  many  instances  where 
adsorption  was  attained  by  using  immune  sera  from  other  rabbits.  The 
other  antisera  were  comparatively  easily  adsorbed. 

2.  Preparation  of  Fluorescent  Labeled  Antibodies 

In  order  to  avoid  diluting  the  fluorescent  labelled  antibody  con¬ 
taining  large  amounts  of  inactive  proteins  in  the  immune  serum,  it  is  neces¬ 
sary  to  eliminate  serum  albumin  and  this  was  accomplished  by  the  ammonium 
sulfate  salting  out  procedure  of  Coons  [27].  TH&t  is  to  say,  a  minimum 
of  20  ml  of  high  titer  antiserum  was  cooled,  a- similar  quantity  of 


saturated  ammonium  sulfate  added  and  this  cloudy  solution  was  centrifuged 
at  4°C.  Ihe  sadiucr.t  yt3  again  cashed  with  one  half  saturated  ammonium 
sulfate,  and  again  centrifuged  and  washed.  Subsequently  the  sediment  was. 
dissolved  in  buffered  saline  solution  of  l/y  volume  of  the  original  serum 
solution  and  subjected  to  cellophane  dialysis  in  a  cold  room  until  MHjj  [pic] 
was  no  longer  detectable.-  Fluorescent  dye  was  combined  with  this  globulin, 
solution  or  S6run.  That  is  to  say,  the  above  mentioned  ~f-  globulin  cr 
serua  was  diluted  with  O.lp  M  saline  solution  containing  a  0.5  i:  pH  9.0 
buffer  of  H0ECC5  -  Ha^CO*  so  that. the  protein  concentre,  tion  was  i  -  2,'i. 
Determination  of  protein  concentration  was  uade  with  the  Kicro-Xylcer 
method.  For  e::aaple,  in  the  preparation  of  pO  ml  of  fluorescent  labelled 
antibody  solution,  in  order  to  adjust  45  nl  of  a  1J»  antiserua  or  if-globulin 
solution,  22.5  ml  of  0.15  M  saline  solution' as  well  as  5  ml  of  0.5  M 
carbonate  bicarbonate  buffer  at  pH  9*0  ore  added  to  22.5  al  of  ^-globulin. 
Ibis  combined  solution  was  cooled  to  approximately  4°S  and  with  respect  to 
l  ag  protein  quantity  a  ratio  of  O.Cp  mg  dye  was  added  and  stirred  for 
■12  -  13  hours  at  4°C.  At  first  the  pigment  floats  cn  the  solution  surface 
but  gradually  a  fluorescent  labelled  antibody  solution  is  fomod  which 
strongly  emits  a  yellow  green  fluorescence.  After  Higgs  synthesised  the 
fluorescent  dyes,  fluorescein  isothiocyanate  and  Bhodaaine  B  isothiocyanate 
in  1953,  their  convenience  and  stability  were  shown  and  have  become  widely 
used,  fheso  isothiocyanate d  dyes,  fluorescein  isothiocyanate  and  Ehodanine 
B  isothiocyanate,  can! -f acturc d  by  Baltimore  Biological  Laboratory  Inc.  as 
well  as  the  Sheep  Anti  Babbit  Globulin  Fluorescein  conjugate  manufactured 
by  Sylvana  were  used  in  the  experiments. 

xhe  excess  fluorescent  dye  end  nonspecific  fluorescent  material 
were  eliminated  according  to  the  method  of  Marshall  using  cellophane 
dialysis.  Althou^i  the  fluorescent  antibody  solution  reacts  with  a  compo¬ 
nent  cf  the  normal  structure  and  gives  rise  to  the  spontaneous  formation 
of  a  greenish  yellow  color,  the  properties  of  this  material  are  hot  yet 
known.  However,  with  the  adsorption  treatment  of  acetone  on  the  visceral 
powder,  the  spontaneous  fluorescence  can  be  prevented  to  a  certain  extent. 
Shat  is  to  say  in  the  preparation  of  acetone  dried  structural  powder 
25-pG  sg  of  fresh  mouse  liver  was  homogenized  with  a  similar  amount  of 
O.l^i  normal  salt  solution,  treated  with  acetone,  passed  through  a 
Surthner  funnel  anddried;  this  powder  in  a  proportion  of  100  mg/ml  is 

agitated  for  adsorption  with  the  fluorescent  antibody  solution  (usually 
5  ml),  sufficient  adsorption  as  made,  centrifuged  in  thecold  and  a  preser¬ 
vative  added  after  the  clear  filtrate  vas  separated. .  From  the  foregoing 
prQcess  the  objective,  fluorescent  labelled  antibody  vas  finally  obtained. 

12  DIAGNOSIS  OF  S-SAHHD  FUBGUS  SPBCxME 
1.  Method  and  Materials 

In  thesanufacture  smear  specimens  in  order  that  the  spontaneous 
fluorescence  would  occur,  glass  plate  of  good  quality  (Micro  Stand  rd 


tlaturamiglass)  and  as  thin  as  possible  (  1  mm  +  0.2  mm)  was  used.  The 
caear  was  made  using  a  sterilized  platinua  loop,  fungi  were  fished  from 
typical  colonies  of  ofch  variety,  naoarod  on  a  well-polished,  greuce-froe 
glass  plate  on  which  was  placed  a  drop  of  saline  solution.  Fixation  was 
carried  out  variously  with  ethanol,  formalin,  acetone  or  flame  treatment. 

In  the  fluorescent  antibody  method,  there  are  the  direct,  indirect, 
and  complement  techniques.  The  direct  and  indirect  methods  were  primarily 
used*  The  equipment  consisted  of  -  a  simple  humidity  cabinet,  a  large 
sized  "sharley“  with  a  cover  (within  which  a  moistened  filter  paper  is 
left),  indicator  vial,  pipette,  buffor  as  well  as  saline  glyceroi  buffer 
(mixture  of  IS  ml  purified  glycerol  and  2  ml  buffered  saline),  all  specio3 
of  labellod  anti-Candida  solutions  or  sera  and  a  fluorescence  microscope 
(0SHA1-:  H30-200). 

In  tho  direct  method,  after  fixation  of  a  sample,  simple  washing 
with  buffer  salino,  several  drops  of  fluorescent  labelled  anti-Candida 
serum  or  Y-££°bulin  solution  was  added  as  illustrated  in  Table  5»  placed 
in  the  aforementioned  large  3izcd  “charlcy",  reacted  sufficiently  for  20- 
y>  minutes  at  p7°C,  then  later  excess  antibody  was  washed  with  buffered 
saline,  again  placed  in  an  indicator  vial  and  thoroughly  trashed  with  buf¬ 
fered  saline  while  being  impacted  for  lp  minutes. .  Tho  moisture  outside 
the  smear  was  wiped  off  and  with  one  drop  of  buffered  glycerol  it  was 
enclosed  with  a  cover  glass,  then  microscopically  analyzed. 

In  the  indirect  method,  first  when  the  un-laboiled  antibody  was 
treated  as  a  layer,  the  antigen  on  the  sample  reacted  with  the  component 
of  the  antibody  and  become  adsorbed.  Excess  antibody  was  ronoved  by 
washing  and  the  combined  if—  globulin  was  left.  Since  this  Y~  globulin 
still  has  the  antigenic  characteristics,  the  method  utilized  this  as  the 
antigen  for  detection.  Using  the  specific  anti-Candida  solution  obtained 
from  domestic  rabbits,  labelled  {solutions  from  goat  and  anti  rabbit 
jp- globulin,  these  were  two-fold  dyed  following  Table  J  then  microscopi¬ 
cally  examined. 

In  order  to  utilize  the  fluorescent  antibody  method  it  is  important 
to  separate  the  specific  and  non-specific  reactions;  in'  the  direct  as  well 
aa  the  indiroct  methods,  on  each  occasion  the  contrast  was  differentiated 
without  fail  and  tho  distinction  was  uado.  That  is  to  say,  in  the  direct 
method  the  inhibition  experiment  was  used  wherein  the  prevention  of  tho 
specific  reaction  caused  by  the  same  type  of  antibody  which  was  not 
labelled  and  where  prevention  of  specificity  due  to  a  different  type  of 
antibody  did  not  arise.  Even  in  the  indirect  method,  by  interchanging 
layers  of  various  antibodies  and  normal  sera,  the  separation  of  specificity 
or  non-apecificity  could  be  detected. 

2.  Results 

Identification  of  Candida  albicans.  With  respect  to  fluorescent 
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i'ualo  5  fluorescent  Antibody  Reaction  On  Smeared  Samples 
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labelled  anti-C.  albicans  solution,  the  reactions  of  various  Candida  sn. 
as  well  as  other  fungi  smear  samples  were  examined.  With  unadsoried 
anti-C.  albicans  serum  or  globulin  as  seen  in  -table  4  in  both  the  direct 
and  indirect  methods  the  C.  albicans  in  the  faint  blue  field  of  the  fluo¬ 
rescent  microscope  could  be  observed  as  glittering,  oval, 'round  and  rod- 
shapod  blastospore  and  pseudomycelium  and  demonstrated  a  strong  fluo¬ 
rescent  reaction  at  the  cell  wall.  Iven  with  other  Candida  ssecies  there 
was  no  difference  in  the  reaction,  the  yellow-green  glittering 
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luoresconce  could  be  observed  and  the  discriminating  diagnosis  of 
.  albicans  was  possible.  Althou$i  unadoorbed  fluorescent  labelled 
.  albicans  antibody  showed  a  specificity  toward  C.  albicans  antigen, 
cross-over  reactions  occurred  between  the  various  Candida  species  and 
fungi  varieties. 

Table  4  The  Fluorescent  Antibody  Reaction  of  Fluorescent  Labolled 
C.  albicans  Immune  Serum  With  Various  Fungi 
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1)  Fungi  variety 

2)  dumber  of  strains 

3)  Fluorescent  Antibody  Reaction  (Direct  Method) 

4)  +  4:  Those  with  Illuminating  Yellow-Green  Fluorescence. 

5)  +  Js  Those  V/ith  Yellow-Green  Fluorescence 

6)  +  2*  Those  With  Thin,  pale  Yellowish  Fluorescence 

7)  +1*  Only  a  Characteristic  Fungus  cell  Color 

8)  Ot  Without  Characteristic  Cell  Color 
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Thus  as  shown  in  Tabic  5>  oY^er  adsorption  with  the  fluorescent  labelled 
anti  C.  albicans  solution  the  glittering  yellow-green  fluorescence  arises 
only  v;ith  C.  albicans  (  +  4),  and  it  was  possible  to  dQ3cern  clearly  the 
shape  of  the  spore  and  pseudomycoliun.  Moreover,  there  is  of  course  no 
strong  reaction  with  other  Candida  so.,  S.  bisporus,  T.  frlablata,  and 
Cr.  neoformar.s  and  does  not  exceed  the  appearance  of  a  characteristic 
white  coll  color  (+1).  As  a  characteristic  reference,  inhibition  expe¬ 
riments  were  conducted  and  this  specificity  was  clearly  soon.  From  the 
abovo  mentioned  reaction  the  discrimination  of  C.  albicans  from  other 
Candida  spocies  and  other  yeast  varieties  was  possible. 

Table  5  Post  Adsorption  Fluorescent  Reactions  of  Various  Fungi 
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1)  Immune  scrum 

2)  Adsorbed  Heat  Treated  Antigen 

3)  Yeast  varieties 

4)  Number  of  Strains 

5)  FI  uore3cer.t  Antibody  Reactions 

6)  Before  Adsorption 

7)  After  Adsorption 
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Identification  of  C.  stellatoidea.  The  un-adsorbed  fluorescent 
labelled  C»  stoll.  solution  reacted  with  all  the  Candida  species  and  did 
not  show  any  specificity  whatsoever.  After  adsorption,  the  fluorescent 
labelled  antl-C.  stell.  solution  was  used  and  examination  of  this  reaction 
was  made  in  the  same  manner;  however,  it  did  not  show  a  reaction  with  the 
other  fungi  varieties  end  hctcro  Candida  species,  and  reacted  only  with 
the  homo  antigen  producing  a  glittering  yellow-green  fluorescenco  thus 
making  observation  possible.  Even  with  the  inhibition  experiments,  the 
specific i ty  was  evident.  Thu3  aftor  adsorption,  the  fluorescent  labelled 
anti  C.  , tell,  solution  could  make  an  identification  from  the  other  Candida 
snocics  and  the  same  results  could  also  be  obtained  by  the  indirect 
method. 


C.  ruill.  and  ?♦  rlablata  Identification.  With  the  un-adsorbed 
fluorescent  labelled  antibody  groups,  there  were  no  unique  characteristics 
and  mutual  cross-over  reactions  were  demonstrated;  however,  after  adsorp¬ 
tion  the  fluorescent  labelled  C.  mill,  as  well  as  T.  rlablata  antibody 
solutions  did  not  show  cross-over  reactions  vrith  respect  to  antigens, 
slaowed  individual  specificity  and  observation  of  the  greenish-yellow  veast 
cell  was  possible. 

Upon  observing  the  fluorescent  antibody  reactions  on  smear  samples 
of  standard  stock  cultures  of  fungi  by  means  of  direct  and  indirect 
methods  after  labelling  with  fluorescent  dyes  and  sufficient  adsorption 
of  the  sera  and  globulin  solutions  specific  for  C.  albicans,  C.  stell., 
C.  ruill.  and  T.  glablata,  a  specific  reaction  only  with  the  corresponding 
antigen  was  shown  by  that  antibody  and  it  was  possible  to  clearly  mako 
distinguishing  diagnoses  of  these  Candida  species  from  the  others.  These 
results  agreed  well  even  with  the  slide  agglutination  reactions.  Moreover, 
even  on  the  experimentally  mixed  saoar  samples,  if  C.  albicans,  C.  stell., 
C.  ruill.  and  T.  glablata  were  mixed,  by  using  the  corresponding  antibody, 
it  was  possible  to  make  discriminating  diagnoses. 

III.  RAPID  IDENTIFICATION  OF  VARIOUS  FUNGI  OBTAINED  FROM  CLINICAL  SOURCES 

1.  Rapid  Identification  With  The  Fluorescent  Antibody  Roaction  of  Vaginal 
Smear  Samples 

Laboratory  tests  were  made  on  ?6  samples  positively  identified  as 
fungus.  After  clean  swabbing  the  exterior  and  putting  on  the  vaginal 
scope,  the  central  vaginal  wall  was  swabbed  vrith  a  sterile  cotton  swab 
and  five  smear  samples  were  prepared.  While  screening  by  this  method, 
hour  cultures  were  ar.de  on  Sabouraud 1 s  agar  and  after  a  J-8  nour  culture 
of  Sabouraud  broth,  smear  samples  were  again  prepared  and  identification 
were  made  following  the  aforementioned  methods.  As  comparative  tests^ 
determinations  were  made  by  means  of  the  Kart in- Jones  and  Lodder-Van  Fij 
methods. 

When  using  the  fluorescent  antibody  method  vrith  a  layer  o.  anwi- 
C.  albicans  on  the  vaginal  smears  and  when  C.  albicans  can  be  diagnosed, 


Table  6  Fluorescent  Antibody  Method  On  Clinically  Mixed 
Infectious  and  Experimentally  Mixed  Smear  Samples 
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1)  Yeast  mixture 

2)  Specific  Antibody 

3)  Fluorescent  Antibody  reaction  (Indirect  Method) 

the  glittering  greeni3h-yellow  fluorescence  of  round  or  oval  Candida  spores 
could  be  seen.  The  vails  fluoresced  strongly  while  the*  central  portion 
only  weakly.  Although  the  nuclei  of  vaginal  epithelial  cells  presents  a 
weak  greenish-yellow  color,  vith  adsorbed  fluorescent  antibody* solution 
prepared  using  mouse  acetone-treated  powder  the  nonspecific  reaction 
decreases  and  the  differentiation  of  fungi  could  be  clearly  made.  However 
the  complete  elimination  was  not  possible. 

From  the  vaginal  smear  samples  C.  albicans  was  detected  in  £p  of 
9o  samples  or  in  67.7^  and  neither  C.  swell,  nor  C.  -mill.  could  bo  detec¬ 
ted  even  in  a  single  sample.  T.  rlr biota,  was  detected  in  21  of  9$  samples 
or  21.3Jj.  The  others  undetectable  were  10  in  number  (10.5 that  is  to  say, 
these  were  other  than  C.  albicans.  C.  frail  1.,  C.  stall,  and  T.  rlabiata. 
Comparing  the  present  results  to  results  of  detection  depending  on 
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biological  characteristics  and  from  serological  methods,  Table  7  ro veals 
that  for  C »  albicans  tho  fluorescent  antibody  method  vas  successful  vith 
6$  samples,  the  serological  detection  method  vith  61  samples  and  the  bio¬ 
logical  method  vith  63,-camples. .  The  results  of  the  fluorcscjnt  antibody 
method  compared  to  tfrar  biological  detection  method  uas  in  a  ratio  of  1:0*9* 
The  detection  of  ?»  dablata  fro 3  each  of  the  three  nethod s  «as  21 
samples  (21.3>)  and  the  results  were  in  complete  agreement. 

'  Table  7  Comparison  of  Fluorescent  Antibody  Mothod  To  Other 
Methods  on  Standard  and  Clinical  Stocks 
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1)  Source 

2)  Rubber  of  strains 

3)  Identification  results  according  to  fluorescent  antibody  reaction 
It)  Identification  results  a- cording  to  serological  nethod 

5)  Identification  results  according  to  biological  nethod 

6)  Standard  stock  strain 

7)  Strain  fros  vaginal  separation 

8)  Strain  separated  fran  oral  cavity  of  newborn  » 

9)  Clinical  strain 

10)  Others 


2.  Rapid  Identification  of  Fungus  on  Sneer  Saaples  Frou  The  Mouths  of 
Rewborn  Infants 


Snear  saaples  vero  prepared  froa  thrush  of  newborn  infants  and 
fUngi  froa  the  oral  cavity  using  the  indirect  nethod.  Froa  the  fluores¬ 
cent  antibody  reactions 2 of  JO  saaples  froa  the  oral  cavity,  S.  albicans 
was  identified  in  29  sanples  03  shown  in  fable  8.  On  the  other  on c  sample 


Sable  S  F.esults  "ran  Methods  Other  Shan  Smear  Samples 
Compared  with  Fluorescent  Labelled  C.  albicans 
Anti  globulin 
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1.)  Origin 
2)  Cotton  swab 


3)  Broth 

ft)  Srcth  sediment 

5)  Vaginal 

6)  Samples 

7)  Oral  cavity  of  newborn  infants 

8)  Samples 

9)  Fluorescent  labelled  anti  7.  glablata 

10)  Vaginal 

11)  Samples 

12)  Oral  cavity  newborn 

13)  Sample 


rlobulin 


the  specific  anti  7.  ~lablata  antibcdy  was  used  and  only  the  specific 
reaction  shown  by  7.  glablata  vas  evident. 

Beside  the  preparation  of  sneer  samples,  that  is  tc  say,  either  by 
the  direct  cotton  swab  method  or  from  eight  hour  S&bouraud’s  broth  cultures, 
on  the  saear  saaples  of  the  sediments  a  layer  of  specific  asti-C.  albio^s 
ana  7.  -labiate  sera  were  used.  The  results  obtained  froa  fluorescent 
antibody  method  are  comparatively  examined  in  Table  6.  Froa  65  vaginal 
Candida  saaples,  identification  was  nedc  in  pft  saaples  (7;  by  the 
direct  cotton  swab  method,  in  62  (91.2;*}  cr  the  saear  samples  after  short 
broth  culture  and  in  65  (95«°£)  °f  the  smear  samples  froa  the  broth  sedi¬ 
ments.  In  the  pO  saaples  positive  for  fungi  from  the  oral  cavities  of 
newborn  there  were  8  saaples  (27.p?)  cut  of  29  samples  l-y  the  direct 


cotton  swab  uethod  and  in  20  sarnies  (68.9,1)  after  broth  culturo.  In  the 
sediment  samples  the  fungi  .were  detected  in  all  2 9  samples. 

SUXM3X 

.  *  iI2ho,ufe  of  ri?id  diagnosis  of  antigen  on  smear  samples  and  of  dis¬ 
tribution  determinations  have  been  made  vrith  virus  [2l]  ,  foxonlasna  1241. 

f “S1  f  5S0  ,  Streptococcus  [  27],  Staphylococcus  and* Escherichia 
and  tne  useful  significance  has  been  widely  reported.-"  Here,  the 
rapid  diagnosis  of  fungus  infection  from  smear  sarnies  was  used  --or  retire 
identixication  and  if  the  improvement  cab  be  applied  to  previous*  oroce-'’ 

££***  oae  ?oad®rf,  methor  does  not  greatly  affect  "epidemiology  and 
the  diagnosis  of  tne  nature  of  infections. 

Cordon  (1953)  [po]  attempted  a  differentiating  diagnosis  of 

+ot"er  disease-causing  Candida  species  using  the  fluores- 
lled<a?tl~---^blCaaa  3olutioa  aad  although  adsorption  was  accon- 
£  ?°2"“pa-Cdi‘ic  re£ul*-ions  "cre  shown  and  C.  albicans.  C.trop. 

af  as._— COUAO  o°  differentiated.  In  19p3  he  was  able  to 
T  ~ 084  stell.  [40],  while  in  i960  Xaolon 
1 specific  anti-C.  albicans  solution  were  successful 
in  the  differentiating  diagnosis. 

: ,, 5518  r!sult  of  tQsting  this  reaction  on  the  various  Candida  s-ecies 
with  the  unadsoroea  anti-Candida  serum  was  similar  to  the  ion-ssecificitv 
(cross-over  reaction)  of  (Jordan’s  results  and  it  was  not  possible  to 
specifically  dya  the  antigens  corresponding  to  each  antibody.  However, 
ir.^e  rap?d  diagnostic  method  for  fungal  infections  various  single  dia~* 
niatic  media  have  been  devised  [42  -  44]  and  considerable  verifyln-  re-  ° 
suits  have  been  presented,  but  these  do  not  exhibit  a  foundation  of  speci¬ 
ficity  whatsoever,  and  on  the  point  that  they  are  not  reliable,  usin~*tha 
aforementioned  unadsorbed  fluorescent  labelled  anti-Candida  serua  with 
***  -gfidlda  smear  samples  taken  together,  a  rapid  diagnosis  was  possible. 

Again  on  the  matter  of  eliminating  the  nonspecific  factor  of  the 
unadsoroed  fluorescent  labelled  Candida  serum,  there  was  considerable  dif- 
ficalty  and  there  were  instances  where  complete  elimination  was  not  accom- 
plisnedi  In  those  cases,  it  is  probably  imperative  to  exchance  the  ad¬ 
sorbing  fungi  and  to  change  to  other  immune  rabbit  serum  instead  of  siaoiy 
repeating  tae  adsorption  haphazardly.  After  succeeding  in  obtaining  the 
specific  immune  sera  corresponding  to  the  pathogenic  Candida  species, 

C.-  albicans,  jh  .stall.,  C.  guill.  and  I.  glab.,  it -become  possible  to 
carry  out  discriminating  diagnoses  of  antigens  corresponding  to  the  anti- 
sera.*  *“ 

-7  tith  respect  to  clinical  research,  diagnosis  of  fungi  was  made  on 
smear  samples  by  the  cotton  swab  method  directly  from  the  site  of  infec¬ 
tion.  In  the  microscopic  examination  with  tho  Gram  stain  difficulties  are 
°iv8a  e-co'Jatered  in  tho  diagnosis  and  the  present  method  makes  a  simple  _ 
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diagnosis  possible  from  the  standpoint  of  materials  which  do  not  give  rice 
to  antigen-antibody  reactions  according  to  the  specificity  of  reaction 
asking  examination  impossible.  However  in  the  diagnosis  of  specific 
rea:  jions  it  is  necessary  to  \xz<P as  contrast  a  foreign  antiserum  as  well 
as  a  common  domestic  rabbit  serum  and  then  carry  out  the  diagnosis. 
Moreover,  5n  the  present  method  there  ore  non-specific  reactions  present; 
howevor,  using  acetonc-treatcd  visceral  powder,  it  i3  a  natter  of  elimi¬ 
nating  fairly  well  the  reactions  with  respect  to  decidual  colls,  struc¬ 
tural  colls  and  coMuscles. 


Especially  in  thediagr.osis  of  fungi  in  smear  samples  from  the 
direct  cotton  swab  method,  due  to  the  problem  of  the  fungi  as  well  as  the 
non  specific  reactions  of  decidual  colls,  blood  cells  and  structural  cells, 
the  ratio  ofpositive  identifications  has  a  tendency  to  fall.  However,  • 
smear  samples  after  a  short  period  of  broth  culture,  show  good  results  and 
•are  also  advantageous  for  diagnosis. 

Hot  only  whether  this  is  adequately  useful  in  the  rapid  diagnosis 
of  fungus  infections  in  obstetrics  as  above  should  be  considered  but  also 
its  significance  in  epidemiology. 
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INOT  REPRODUCIBLE  I ; 

(left)  ; 

Photograph  1  Fluorescence  picture  of  Candida  albicans.  Spores  due  to  '<  S 

fluorescence  lcielled  specific  anti  C.  albicans  (AO  X  10).  t  t 

1  j 

(right)  •  j 

Photograph  2  Fluorescence  cf  standard  stock  Candida  albicans.  Pseudo-  ; 

mycelium  and  spore  due  to  fluorescence  labelled  specific  t  : 

anti-C.  albicans 
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(ljEaotograjh  J.  Candida  albicans  from  vaginal  smear  samoles.  Pcaudo- 
syceliua  and  spa**  duo  to  fluorescent  labelled  specific  enti-C. 
albicans  serum.  >  “ 

(2) Pixotograph  -4.  Discriminating  diagnosis  of  C.  albir-an*  from- safer 
sanples  of  experimentally  mixed  C.  albicans  and  C.  trooicalis  (40210) 
Identification  of  C.  albicans  from  fluorescent  labelled  enii-C. 
glbicans  serum. (Spore3  emanating  fluorescence  axe  C.  albicans). 

(3) K»otograph  5.  Discriminating  diagnosis  of  C.  albicans. from  smear 
ss„ple  Oi  experimentally  mixed  C.  albicans  and  Cr.  neoforaans  (40210) 
Identification  of  C.  albicans  by  means  offluorescent  labelled  anti- 
C.  albicans  serum. 

(4) fJiotograph  6.  Spore  from  Cr.  meoformans  fluorescent  labelled 
specific  anti-Cr.  neofo'rnans. 
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Photograph  7-  Discriminating 
acntally  aeixea  snear  saaplos 
(AO  X  10).  Identification  of 
labelled  anti-  C.  albicans  ser 
C.  albicans). 
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